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Abstract
This study of the variability and change in annual rainfall in the North West of Algeria is based on the analysis of 25
stations with more than 50 years of data. The charts and analysis show that during the last century, the north west of 
Algeria show an alternation of dry and humid periods. We have used several methods to study the non-stationarity and 
trend in the series of studied stations. The results show generally upward trend covering the Thirties and the Fifties. The
pluviometry fall was observed during the beginning of the Forties and the middle of the Seventies. The reduction of 
pluviometry exceeds 36 % in the Mascara region and in the extreme west. On the other hand, the decrease of rainfall is
about 20 % in the centre of Algeria. The test on trends sequential confirmed the existence of three major trends during the 
last century. An increase of rainfall since 1945-46, which followed by a relatively dry phase and a decrease in 
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1. Introduction
Water has always been an essential factor for the development of agriculture and it has become a strategic
issue. Repeated episodes of drought, especially since the decade of the 70's when a change in the rainfall
regime in the reduction sense became a reality, especially for the central and western region. Algeria and 
especially the western region have experienced several droughts during this century, the 40s and 70s until
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today. The most recent one was characterized by its spatial extent, its intensity and its major significant 
impact and the decrease of water resources.  
The purpose of this study is to characterize possible changes in climate in the central and western part of 
Algeria, to do, a statistical analysis of long time series data of rainfall at annual scale in different stations was 
conducted. 
2. Material and method 
2.1. Presentation of the study area  
The study area covers 89 420 km2.  It is located between 2 ° 10'10''west and 3 ° 10'11''east of longitude and 
between 34 ° 18'54''and 36 ° 48'12''N of latitude (Fig. 1). The study area stretches on 250 km from south to 
north and about 500 km from west to east. 
2.2. Climate and rainfall variability 
The northern part of Algeria is characterized by a Mediterranean climate with a relatively cold winter and 
rainy and hot dry summers. The rainfall reached 400 mm in the west, 700 mm in the center and 1000 mm in 
the east near the coast. This type of climate also affects the range of the mounts of the Tellian Atlas, where we 
recorded at the level of Eastern summits total  of rainfalls ranging from 800 to 1600 mm, while those values 
are lowered in the Center (700 to 1000 mm) and in the Western (600 mm).  
2.3. Data 
The climate research and monitoring of its evolution requires many long series of observations. 
Unfortunately, we do not have a perfectly reliable and continuous data.  
Representative sample, in statistical terms is a long process fraught with pitfalls and in which many errors 
are very different nature could be committed. Furthermore, it is necessary, before using data sets, to be 
concerned about their quality and their representativeness. The data represent a major element in the study of 
spatial and temporal variability of rainfall and drought. Data taken from the two organizations responsible for 
network rainfall namely the National Agency of Hydraulic Resources (ANRH) and the National 
Meteorological Office (ONM).  
The stations were selected according to the length of available rainfall records and their geographical 
positions in order to better cover the whole region, and the different climatic influences. Forty-eight (48) 
stations were selected on the studied region (Fig. 2). After critical and homogenization of monthly and annual 
data, the period 1930/31-2003/04 (ie 74 years) was chosen 
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Fig. 1. Location of rainfall stations studied 
3. Statistical approaches and analysis of rainfall data 
Stationarity or nonstationarity of the rainfall data interest many users of these in different applications 
(hydrology, agronomy, water management, etc..). The detection of one or more breaks give information on 
the evolution of rainfall in the region. This failure may be regarded as due to a change of parameters of the 
law of probabilities of random variables whose successive realizations constitute studied time series. 
In Algeria, the climate changes in the recent decades have had a negative influence on the water resource 
(groundwater recharge, filling of reservoir dams and on agricultural yields).  
We hope here to show this evolution by determining the year or years of break of rainfall data. 
The methods to highlight these break are: The U Buishand statistics [1,2], the test of Pettitt [3,4], the 
Bayesian method of Lee and Heghinian and the segmentation procedure of Hubert [5], whose power and 
robustness where shown in a review by Lubes-Niel et al. in 1998 [6] and applied in Algeria [7]. 
To facilitate the description of regional changes in rainfall patterns, we have based our work on the results 
of the regionalization of the annual precipitation [9]. The used groups correspond to the homogeneous areas 
found in this study. 
4. Results 
Applied to each group, these tests give results which are generally consistent. 
Group I: In the series of annual precipitation, rupture is identified in the year 1966 by the Pettitt test,  the 
procedure of Lee Heghinian corroborates these results by proposing the same dates between which the 
average rainfall increases by 16% for the station of Boughzoul.  Stil in Group I: The station of Sougueur 
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shows a rupture, by the procedure of Lee Heghinian in 1940 with a decrease of 22%. 
The Medrissa station has experienced a break in 1993 confirmed by the segmentation procedure of Hubert 
with an average increase of 25%. 
Group II: There has been a break in 2002 with an increase of the average rainfall of nearly 49% 
Group III: For Ain Boucif station, an identified rupture by the procedure of Lee Heghinian and is 
confirmed by the segmentation procedure in 1935 with a decrease of nearly 51%. 
For other stations of this group, a break is identified in the year 1976 by the Pettitt test. The procedure of 
Heghinian Lee and the segmentation of Hubert is consistent with results by suggesting the dates 1972 et1976 
with a downward trend in average over than 20%. 
 
 
Fig. 2. Variations in both average rainfall data on an annual basis 
Group IV: In this chronic of annual precipitation a break is identified between the years 1975 and 1980 by 
the test of Pettitt and the procedure of Lee Heghinian with a clear reduction of rainfall with an average from 
20 to 35%. 
Group V: For this group, the break was identified, on all stations, from 1975 till 1980. It is confirmed by 
the two procedures with the exception for the station of Benserkrane situed in the Mountains of Tessala where 
we identify a break before 1964. The annual rains have decreased between 25 and 45%. 
Group VI: This region has almost witnessed the same bitch break dates from 1973 to 1980 this failure is 
identified by the three tests for all stations with a decrease in rainfall between 16 and 40%.  
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5. Conclusion 
The study of the break detection has allowed to localize a change in the rainfall mode during the decade 
1970-1980 for the most studied rainfall stations. However, it is the role of climate scientists to find the causes 
for this phenomenon. 
better manage. Water resources which is constantly decreasing against a demand which is constantly 
increasing. These changes are currently pushing policymakers to rethink about the types of crops that can 
adapt to the new climate of certain regions of the country, particularly in western Algeria. 
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